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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE  -  SOIL  CONSERVATION  SERVICE 


To  Recipients  of  Water  Supply  Outlook  Reports: 

Hie  climate  of  the  cultivated  and  populated  areas  of  the  West  is  characterized  by  relatively  dry  summer 
months.  Such  precipitation  as  occurs  falls  mostly  in  the  winter  and  early  spring  months  when  it  is  of  little 
immediate  benefit  to  growing  crops.  Most  of  this  precipitation  falls  as  mountain  snow  which  stays  on  the  ground 
for  months,  melting  later  to  sustain  streamflow  during  the  period  of  greatest  demand  during  late  spring  and 
summer.  Thus,  nature  provides  in  mountain  snow  an  imposing  water  storage  facility. 

The  amount  of  water  stored  in  mountain  snow  varies  from  place  to  place  as  well  as  from  year  to  year  and 
accordingly,  so  does  the  runoff  of  the  streams.  The  best  seasonal  management  of  variable  western  water  supplies 
results  from  advance  estimates  of  the  streamflow. 


A  snow  survey  consists  of  a  series  of  about  ten  samples  taken  with  specially  designed  snow  sampling  equipment 
along  a  permanently  marked  line,  up  to  1000  feet  in  length,  called  a  snow  course.  The  use  of  snow  sampling 
equipment  provides  snow  depth  and  water  equivalent  values  for  each  sampling  point.  The  average  of  these  values  is 
reported  as  the  snow  survey  measurement  for  a  snow  course. 

Snow  surveys  are  made  monthly  or  semi-monthly  beginning  in  January  or  February  and  continue  through  the  snow 
season  until  April,  May  or  June.  Currently  more  than  1400  western  snow  courses  are  measured  each  year.  These 
measurements  furnish  the  key  data  for  water  supply  forecasts. 

Streamflow  forecasts  are  obtained  by  a  comparison  of  total  or  maximum  snow  accumulation,  as  measured  by  snow 
water  equivalent,  to  the  subsequent  spring  and  summer  or  snowmelt  season  runoff  over  a  period  of  years.  The  snow 
water  equivalent  measured  in  selected  snow  courses  provides  most  of  the  index  to  the  streamflow  forecast  for  the 
following  season.  More  accurate  forecasts  are  usually  obtained  when  other  factors  such  as  soil  moisture,  base 
flow  and  spring  precipitation  are  considered  and  included  in  the  forecast  procedure.  Early  season  forecasts 
assume  average  climatic  conditions  through  the  snowmelt  season. 

Listed  below  are  the  Federal-State-Private  Cooperative  Snow  Survey  and  Water  Supply  Forecast  reports  available 
for  the  West  which  contain  detailed  information  on  snow  survey  measurements,  streamflow  forecasts,  reservoir 
storage,  soil  moisture  and  other  guide  data  to  water  management  and  conservation  decisions.  Soil  Conservation 
Service  Reports  may  be  secured  from  Soil  iConservation 'Service,  511  N.  W.rBroadway  -  Boom  507 ,  Portland,  O-egon  97209. 


REPORTS 
RIVER  BASINS 
WESTERN    UNMTED  STATES. 
BASIC    DATA  SUMMARY  

STATES 
ALASK  A  


AR  I  ZONA  . 


Colorado  and  new  mExico. 


1 DAHO- 


Montana . 

NEVADA  


Oregon. 


UTAH 


Wash i ngton. 
Wyoming  


PUBLISHED  BY  SOIL 
I  SSUED 

MONTHLY    (FES. -MAY)  

.OCTOBER  1   

_  MONTHLY  (Mar.  -may)  


CONSERVATION  SERVICE 

LOCATION  COOPERATING  WITH 


Portland,  Oregon. 
Portland,  Oregon. 


Palmer.  Alaska. 


All  Cooperators 
All  Cooperators 


Alaska  S.C.D. 


. Semi -monthly  

(JAN.  1  5  -  Apr.  1 ) 

MONTHLY  (FEB.-MAY). 


Phoen IX.  Ar  I  zona . 


  Salt  R.  valley  Water  users  Assoc. 

Ariz.  Agr .  Exp.  Station 

Fort  Collins,  Colorado  Colo,  state  University 

Colo.  State  Engineer 
N.  MEx.  State  Engineer 


Monthly   (Jan. -June)       Boise.  Idaho 

Monthly  (Jan. -June) 
.  Monthly   (Jan. -ma y ) _ 


Bozeman.  Montana. 
Reno  .  Nevada  


■  MONTHLY  (Jan. -June)       Portland,  Oregon, 


monthly  ( JAN . . June  )_ 
,  MONTHLY  (Feb..  June  )- 
.MONTHLY  (Feb. -June)  


Salt  Lake  C i ty  ,  Utah . 

Spokane,  Washington  

CASPER,  Wyoming  


.  Idaho  State  Reclamation  Engineer 

MONT.  AGR.  Exp.  Station 

Nevada  Dept.  of  Conservation  and 
natural  Resources  - 
DIVISION  of  Water  Resources 

Oreg.  state  University 
Oregon  State  Engineer 

utah  state  engineer 

Wn.  State  Dept.  of  Conservation 

.WYOMING  State  Engineer 


PUBLISHED  BY  OTHER  AGENCIES 

REPORTS  ISSUED  AGENCY 

British  Columbia  monthly  (Feb. -June)   water  resources  Service,    dept.   of  lands, 

Forest  and  water  resources,  parliament  bldg., 
v  i  ctor i  a ,  b.c.  ,  canada 


CA  L I  FORN  I  A 


MONTHLY  (Feb. -May) 


calif.  dept.  of  water  resources,  p.o.  box  388, 
Sacramento,  calif. 
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MONTANA 
WATER  SUPPLY  OUTLOOK 
as  of 
May  lo  1965 

*  The  outlook  for  irrigation  and  domestic  water  * 

*  supplies  is  good  to  excellent c    High  elevation  ^ 

*  snow  still  contains  near  record  amounts  of  * 

*  water o    Melt  is  occurring  at  low  and  median  * 

*  elevations c    Late  season  streamflow  is  expected  * 

*  to  hold  up  well  through  the  summer  months.  * 

*  * 

*  Streamflow  for  the  next  five  months  is  forecast  * 

*  at  about  20  to  LO  percent  above  average o   Sprirg  ^ 

*  runoff  is  not  expected  to  cause  much  damage  * 

*  iinless  warm  heavy  rains  occur  during  the  main  * 

*  snow  melt  periodc    Generally,  reservoir  levels  ^ 

*  have  been  lowered  to  help  reduce  peak  flows »  ^ 

*  V: 


West  of  the  divide j  snow  cover  averages  about  the  same  as  a  year  ago  and 
is  about  20  to  30  percent  above  average  except  on  the  Kootenai  where  it 
is  near  averages    High  elevation  snow  continues  to  increase  or  remain  at 
about  the  same  water  content  as  a  month  agOc    The  snow  is  very  dense  and 
on  many  snow  courses  two  inches  of  snow  contains  about  one  inch  of  water. 

East  of  the  divide,  snow  cover  is  10  to  4-0  percent  greater  than  a  year 
ago  and  4-0  to  80  percent  above  average  on  the  Missouri  and  Yellowstone 
headwaters.    The  headwater  area  of  the  Marias  and  Sun  Rivers  along  the 
Continental  Divide  has  a  snow  pack  that  is  about  10  percent  above  aver- 
age and  about  the  same  as  a  year  ago*    Along  the  main  stem  of  the  Missouri 
River,  from  Toston  to  Fort  Bentonp  tributary  streams  have  a  snow  cover 
about  5  percent  less  than  a  year  ago  and  about  4-0  percent  above  average. 
All  high  elevation  snow  coiirses  continue  to  show  a  dense  snow  pack. 

Runoff  during  April  was  a  little  above  average  on  the  Kootenai  River, 
about  15  to  25  percent  above  average  on  Flathead  River  tributaries,  and 
35  to  65  percent  above  average  on  the  Bitterroot,  Upper  Clark  Fork  and 
Blackfoot  drainages.    Runoff  for  the  next  five  months  is  forecast  to  be 
near  average  on  the  Kootenai  River  and  its  tributaries  in  Montana,  15  to 
25  percent  above  average  on  the  Flathead  River  tributaries,  and  25  to  30 
percent  above  average  on  the  Upper  Clark  Fork  drainages. 


.  1  - 


( 


East  of  the  divide,  runoff  during  April  was  near  average  from  the  higher 
elevation  tributaries.    Above  average  flows  occurred  on  the  Jefferson  and 
Marias  Rivers  tributaries.    The  Milk  River  above  Fresno  Reservoir  produced 
about  two  and  one-half  times  its  average  runoff  in  April, 

Runoff  for  the  next  five  months  is  forecast  to  be  20  to  4-0  percent  above 
average  on  headwaters  of  the  Missouri  River  except  runoff  near  50  percent 
above  average  is  expected  on  the  Red  Rock  River,    Tributaries  to  the 
Missouri  River  originating  along  the  Continental  Divide  are  forecast  15 
to  20  percent  above  average.    Streams  originating  in  the  Crazy,  Belt, 
Castle  and  Snowy  Mountains  in  central  Montana  are  expected  to  produce  35 
to  50  percent  above  average  runoff.    Below  average  runoff  is  forecast  for 
the  Milk  River.    However,  reservoirs  were  filled  during  the  April  runoff 
and  diversions  from  the  St.  Mary  River  should  satisfy  irrigation  require- 
ments.   The  Yellowstone  River  and  its  tributaries  originating  in  the 
Absarokee  and  Beartooth  Mountains  are  forecast  20  to  35  percent  above 
average.    Natural  runoff  from  the  Big  Horn  River  in  Wyoming  is  forecast 
about  4-0  percent  above  average,  but  reservoirs  have  been  drawn  down  to 
control  spring  runoff  and  streamflow  below  reservoirs  may  not  indicate 
the  high  runoff. 

High  water  during  spring  runoff  is  not  expected  to  cause  much  damage  un- 
less warm  heavy  rains  occur  during  the  main  snow  melt  period.    The  heavy 
high  elevation  snow  is  not  seen  as  a  great  flood  threat.    High  elevation 
runoff  can  add  to  peak  flows  but  is  normally  not  a  major  factor.  Usually, 
severe  conditions  are  generated  by  heavy  rains  falling  on  the  low  and 
median  elevation  snow  pack. 

Soil  moisture  at  low  and  median  elevations  is  generally  near  or  over  field 
capacity  as  a  result  of  recent  snow  melt.    Higher  elevation  soils  are  not 
saturated  as  very  little  melt  has  occurred. 

Reservoirs  are  generally  being  regulated  to  control  spring  runoff  and  help 
reduce  peak  flows. 
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WATER  SUPPLY  FORECASTS 

AS  OF  MAI  1,  1965 


^  FORECAST 
PER lOD 

FORECAST 
THIS  YEAR 

PERCENT 
AVERAGE 

^      MEASURED  FLOW  ^ 

NO. 

RIVER  AND  FORECAST  POINT 

LAST  YEAR* 

AVERAGE 

340^ 
3-^05 
3530 

3545 
3890 
3920 

3425 
3440 
3528 

3475 


CLARK  FORK  RIVER 
Milltown  (above) (14) 


Missoula  (above) 


Missoula  (below) 


Sto  Regis  (at) 


Plains  (near) (18) 


Whitehorse  Rapids  (at)(l9) 


WEST  FORK  BITTERROOT  RIVER 
Conner  (near) (15) 

BITTERROOT  RIVER 
Darby  (near) 


Missoula  (at) (16) 


BLODGETT  CREEK 
Corvallis  (near) 


May-Sept 
May-July 
May- June 
May- Sept 
May-July 
May-June 
May-Sept 
May- July 
May- June 
May-Sept 
May- July 
May- June 
May-Sept 
May- July 
May-Jime 
May-Sept 
May- July 
May- June 

May- Sept 
May-July 

May- Sept 
May-July 
May- June 
May- Sept 
May-July 
May-June 

May-Sept 
May-July 


900 
700 
643 
2,090 
1,835 
1,543 
3,855 
3,465 
2,933 
5,060 
4,550 
3,840 
13,560 
12,320 
10,300 
15,100 
13,650 
11,400 

200 
186 

656 
608 
525 
1,765 
1,630 
1,390 

5I0O 
48,5 


131 
131 

131 
131 
131 
131 
129 
129 
130 
125 
125 
125 
120 
120 
120 
120 
120 
120 

127 
127 

127 
127 
127 
128 
128 
128 

128 
128 


917 
794 
661 
1,960 
1,736 
1,469 
3,615 
3,238 
2,690 
4,717 
4,218 
3,510 
13,180 
11,892 
9o856 
14,530 
13,064 
10,819 

233 
216 

695 
673 
566 
1,655 
1,502 
1,221 


686 
589 
490 
1,600 

1,405 
1,180 
2,984 
2,681 
2,263 
4,036 
3,624 
3,066 
11,286 
10,230 
8,570 
12,580 
11,369 
9,499 

157 
146 

518 
478 
414 
1,384 
1,277 
1,084 

39  o9 
37o9 


(14)  Difference  in  observed  flow,  Clark  Fork  above  Missoula  &  Blackfoot  near  Bonner, 

(15)  Adjusted  for  storage  in  Painted  Rocks  Reservoir. 

(16)  Difference  in  observed  flow,  Clark  Fork  above  and  below  Missoula c 

(18)  Adjusted  for  storage  in  Hungry  Horse  Reservoir  and  Flathead  Lake, 

(19)  Adjusted  for  storage  in  Hungry  Horse,  Flathead  Lake  and  Noxon  Rapids  Reservoirs 
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PROVISIONAL  DATA  FURNItHED  BY  U.S.  GEOLOGICAL  SURVEY 


NOTE:    ALL  AVERAGES  BASED  ON  1W8-1962  (15  YEAR  PERIOD). 


WATER  SUPPLY  FORECASTS 

AS  OF    MAY  1,  1965 


^  FORECAST 
PER  100 

FORECAST 
THIS  YEAR 

PERCENT 
AVERAGE 

^      MEASURED  FLOW 

NO. 

RIVER  AND  FORECAST  POIRT 

LAST  YEAR* 

AVERAGE 

MISSOURI  RIVER  BASIN 


RED  ROCK  RIVER 


0110 

Kennedy  Ranch  (at) 

May-Sept 

73o7 

148 

72.6 

49.8 

May-July 

65.7 

148 

65.8 

44o3 

0125 

Monida  (near)(l) 

May- Sept 

80.0 

146 

95.4 

54.9 

May-July 

73.2 

146 

92.8 

50.2 

BIG  HOLE  RIVER 

0255 

Melrose  (near) 

May-Sept 

831 

133 

788 

625 

May-July 

770 

133 

724 

576 

BOULDER  RIVER 

0330 

Boulder  (near) 

May- Sept 

80.6 

122 

101 

66,4 

May- July 

77.0 

122 

96.5 

63.2 

JEFFERSON  RIVER 

034-5 

Sappington  (at) 

May-Sept 

1,120 

136 

1,187 

824 

May- July 

985 

136 

1,066 

725 

MADISON  RIVER 

0375 

West  Yellowstone  (near) 

May-Sept 

215 

120 

190 

179 

May- July 

155 

120 

140 

129 

0385 

Grayling  (near) (2) 

May- Sept 

-U7 

123 

426 

364 

May-July 

338 

123 

332 

274 

0/^10 

McAllister  (near) (3) 

May-Sept 

780 

125 

784 

623 

May- July 

600 

125 

626 

481 

GALLATIN  RIVER 

0^35 

Gateway  (near) 

May-Sept 

536 

128 

527 

418 

May-July 

452 

128 

451 

353 

BRIDGER  CREEK 

0485 

Bozeman  (near) 

May-Sept 

21.5 

130 

21,8 

16.5 

May- July 

19.8 

130 

20.1 

15.3 

HYALITE  CREEK 

0500 

Bozeman  (near) (4) 

May-Sept 

43.5 

133 

43o0 

32o6 

May- July 

37.0 

133 

37.3 

27.8 

GALLATIN  RIVER 

0525 

Logan  (at) 

May-Sept 

567 

142 

568 

400 

May- July 

470 

142 

470 

330 

(1)  Adjusted  for  storage  in  Lima  Reservoir. 

(2)  Adjusted  for  storage  in  Hebgen  Lake, 

(3)  Adjusted  for  storage  in  Hebgen  and  Ennis  Lakes. 

(4)  Adjusted  for  storage  in  Middle  Creek  Reservoir. 
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PROVISIOMAL  DATA  FURIIUHED  BY  U.S.  GEOLOGICAL  SURVEY 


NOTE:    ALL  AVERAGES  BASED  ON  1948-1962  (15  YEAR  PERIOD). 


WATER  SUPPLY  FORECASTS 

AS  OF    MAI  1,  1965 


^  FORECAST 

FORECAST 

PERCEIT 

^  MEASURED 

FLOW 

NO. 

RIVER  AND  FORECAST  POUT 

PERIOD 

THIS  YEAR 

AVERAGE 

LAST  YEAR" 

AVERAGE 

MISSOURI  RIVER 

0545 

Toston  (at) (3) 

x_?<. 

2,433 

^  81 6 

X  ,  OXvJ 

Q  T      Tt  1  "1  T  r 
rid.y  0  UXy 

X^J/C 

p  T  np 

0908 

Fort  Benton  (at) (5) 

^yTn             v\  T" 

3,740 

^  "^n 

x^u 

/  '^pn 

p  861 

<C  ,  oux 
P  "^67 

nay— d  uj_y 

XJU 

1095 

Virgelle  (at) (6) 

T  P7 

X/C  / 

68/ 

p,pp  ' 

riay—cJ  u.±y 

1  P7 

X^C  / 

n7'^ 
6  2Q6 

P  QQQ 
*-  ,777 

1150 

Zortman  (near) (6) 

ridy    Qt3  jj  u 

1  PQ 

88*5 

ridy— 0  u.xy 

1   1  80 
/  8^10 

L\.y  0 

n  PQ 

X<7 

^^66 

?  ,  ^uu 

-?,^PA- 

1320 

Fort  Peck  Dam  (below) (7) 

iuciy—Ot?p  ij 

1  "^0 

6  07*1 

728 

riay~J  uxy 

4,  IPU 

1  '^n 

P  ,  PA- ' 

7  pnn 

1770 

Wolf  Point  (near) (7) 

n6o 

n  P8 

QZ2 

nay— J  ujLy 

4,  -JJU 

n  PA 

?  ?80 

P  ,  JO\J 

3300 

Williston,  N.D.  (near)(8) 

May-Sept 

XJ5X 

ITT  nn 

X  J  ,  J-UU 

0  PQO 

jyiay— li  uxy 

I  n  Ann 
±U  y ouu 

U-L 

nAS 

PRICKLY  PEAR  CREEK 

0615 

Clancy  (near) 

May— oepu 

9  "5  n 

1  PI 

1 Q  n 
X7  •  u 

riay— d  uxy 

T  PI 
x<cx 

p?^  y 

16  ? 

XvJ  0  <C 

SUN  RIVER 

0786 

Gibson  Dam  (at)(lO) 

May~oepTj 

1  pp 

p  '  J 

Mrs  Tr..  Tl  1  "1  TT 

ria  y—ci  u.-Ly 

1  pp 

67/ 

0920 

TWO  MEDICINE  CREEK 

Browning  (near) (20) 

May-bept 

oon 

T  on 

p/  1 

Mq  Tr-»  Tn  1  Tr 

?76 

1  ?0 

P7Q 

22Q 

BADGER  CREEK 

0925 

Browning  (near) 

May-bepu 

Tic; 
xxp 

XC54 

xj<c 

riay  d  uxy 

xxp 

166 

n  ? 

xx<c 

CUT  BANK  CREEK 

0990 

Cut  Bank  (at) 

May- Sept 

134 

111 

136 

121 

May- July 

112 

111 

125 

101 

MARIAS  RIVER 

0995 

Shelby  (near) (9) 

May-Sept 

657 

116 

783 

564 

May-July 

616 

116 

746 

530 

(3)    Adjusted  for 

(5)  Adjusted  for 

(6)  Adjusted  for 

(7)  Adjusted  for 

(8)  Adjusted  for 
and  Boysen  Re 

(9)  Adjusted  for 
Swift  Reservo 

(10)  Adjusted  for 
(20)  Adjusted  for 

Two  Medicine 


storage  in 
storage  in 
storage  in 
storage  in 
storage  in 
servo irs . 
storage  in 
irs , 

storage  in 
storage  in 
Canal. 


Hebgen  and  Ennis  Lakes . 

Canyon  Ferry  Reservoir. 

Canyon  Ferry  and  Tiber  Reservoirs, 

Canyon  Ferry,  Tiber  and  Fort  Peck  Reservoirs, 

Canyon  Ferry,  Tiber,  Fort  Peck,  Buffalo  Bill 

Two  Medicine,  Four  Horns,  Lake  Frances  and 

Gibson  Reservoir  and  diversions. 

Two  Medicine  Reservoir  and  diversions  into 
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PROVISIOMAL  DATA  FURHttHED  BY  U.S.  GEOLOGICAL  SURVEY 


NOTE:    ALL  AVERAGES  BASED  ON  1948-1962  (15  YEAR  PERIOD). 


WATER  SUPPLY  FORECASTS 

AS  OF    MAY  1,  1965 

 (1000  Acre  Feet) 


- 

FORECAST 
PERIOD 

FORECAST 
THIS  YEAR 

PERCE«T 
AVERAGE 

^      MEASURED  FLOW  ^ 

NO. 

RIVER  ANO  FORECAST  POIBT 

LAST  TEAR* 

AVERAGE 

SOUTH  FORK  MUSSELSHELL  R. 


1185 

Martinsdale  (above) 

May- Sept 

58.0 

136 

56.4 

42,8 

May-July 

55.3 

136 

54.6 

40c7 

MILK  RIVER 

1350 

Eastern  Crossing  (at) 

May- Sept 

185 

90 

249 

206 

YELLOWSTONE  RIVER 


1915 

Corwin  Springs  (at) 

May-Sept 

2,180 

122 

2,063 

1,792 
1,487 

Livingston  (near; 

May-July 

1,810 

122 

1,700 
2,308 

1925 

May-Sept 

2,470 

122 

2,019 

Billings  (at) 

May- July 

2,030 

122 

1,888 

1,662 
3,675 

2145 

May- Sept 

4,750 

129 

4,198 

Miles  City  (at) (12) 

May-July 

4,040 

129 

3,612 

3,124 

3090 

May-Sept 

7,000 

132 

5,307 
4,609 

Sidney  (near) (12) 

May-July 

6,080 

132 

3295 

May- Sept 

7,100 

135 

5,245 
4,625 

May-July 

6,250 

135 

ijxliiLiIiJJb  KIViIjK 

1935 

Clyde  Park  (at) 

May-Sept 

122 

149 

124 

82„1 

May-July 

112 

149 

112 

75o3 

BOULDER  RIVER 

2000 

Big  Timber  (at) 

May-Sept 

447 

135 

366 

330 

May-July 

417 

135 

343 

309 

STILLWATER  RIVER 

2050 

Absarokee  (near)(ll) 

May-Sept 

725 

136 

537 

531 

May-July 

605 

136 

470 

444 

CLARKS  FORK  RIVER 

2075 

Chance  (at) 

May- Sept 

673 

120 

587 

560 

2085 

Edgar  (at) 

May-July 

605 

120 

546 

504 

May-Sept 

707 

122 

621 

578 

May* July 

620 

122 

573 

507 

ROCK  CREEK 

2095 

Red  Lodge  (near) 

May-Sept 

130 

129 

94«4 

101 

May-July 

100 

129 

76.4 

11  o2 

(11)  Adjusted  for  storage  in  Mystic  Lake. 

(12)  Adjusted  for  storage  in  Buffalo  Bill  and  Boysen  Reservoirs. 
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PROVISIOIIAL  DATA  FURIItSHED  BY  U.S.  GEOLOGICAL  SURVEY 


MOTE:    ALL  AVERAGES  BASED  ON  1948-1962  (15  YEAR  PERIOD). 


I 


SNOW  SURVEY  DATA 

AS  OF   MAY  1,  1965 


CURRENT  DATA 


■V 


PAST  RECORD 


( lncn»« ) 


SNOW  COURSE 


NO. 


lAME 


ELEVATION 


DATE 
OF 
SURVEY 


SNOW 

DEPTH 


WATER 
CONTENT 


WATER  CONTENT 


LAST  YEAR 


AVERAGE 


COLUMBIA  RIVER  BASIN 


KOOTENAI  RIVER 

15B11 

Baree  Creek 

5500 

4/29 

88 

45.2 

5808 

49,1 

15615 

Baree  Trail 

3800 

4/29 

0 

0„0 

mm. 

1AA04. 

Brush  Creek 

5000 

4/28 

26 

10.2 

12.4 

10,7^ 

BC  10 

Fernie 

3500 

4/29 

7 

3.1 

3.8 

2.8 

BG  12A 

Field 

4200 

4/30 

0 

0,0 

0,0 

0,6^ 

BC  11 

Glacier 

4100 

4/30 

45 

22,0 

27,8 

25,9 

14A11 

Graves  Creek 

4300 

4/30 

40 

16.9 

BC  L3 

Gray  Creek 

5100 

4/27 

53 

21.9 

23,0 

20.2 

BC  33 

Kicking  Horse 

t^i  on 

J  /"^D 
A-/  -5U 

JO 

12  2 

BC  2  OB 

Kimberley 

3800 

4/30 

0 

OoO 

0.3 

1,2* 

BC  32 

Marble  Canyon 

5000 

4/29 

31 

11.2 

10,2 

13,4 

BC  lOB 

Morrissey  Ridge 

6100 

4/30 

68 

28.0 

- 

- 

BC  10  A 

New  Fernie 

4100 

4/29 

19 

9.3 

11,2 

6,0* 

15A01 

Red  Mountain 

6000 

4/29 

52 

21.9 

16.6 

20.9 

BC  8A 

Sinclair  Pass 

4500 

4/29 

0 

0.0 

1.7 

2.2* 

BC20A 

Sullivan  Mine 

5100 

4/30 

25 

11.0 

11.5 

12.5 

BC  41 

Upper  Elk  River 

4400 

4/26 

8 

3.0 

3,2 

2,5* 

14107 

Weasel  Divide 

5450 

4/30 

80 

38.2 

37,8 

35,7* 

FLATHEAD  RIVER 

14B03 

Bassoo  Peak 

5150 

4/27 

19 

7.4 

8.9 

9,7* 

13A11 

Beaver  Lake 

5900 

5/3 

68 

32.1 

30,9 

13B03 

Big  Creek 

6750 

4/29 

119 

59.8 

51c6 

50„5* 

13A17 

Camp  Misery 

6400 

4/28 

138 

65.8 

57,0 

13A02 

Desert  Mountain 

5600 

4/27 

43 

20.6 

16.5 

14,6 

13B04 

Fatty  Creek 

5500 

A/29 

56 

26„1 

28o0 

14A09 

Griffin  Creek  Divide 

5150 

4/28 

-1  r\ 

18 

7o5 

9,6 

9,8* 

13B12 

Guns  ight  Lake 

d300 

5/3 

"ITT 

111 

50.4 

50o9 

14A03 

Hell  Roaring  Divide 

5770 

4/30 

77 

37,5 

38.8 

31,5 

13B13 

Holbrook 

4530 

5/3 

0 

0.0 

5,0 

lo4* 

14A05 

Logan  Creek 

4300 

4/28 

4 

1,6 

4,4 

3,4* 

13A05 

Marias  Pass 

5250 

4/27 

65 

28.0 

16.6 

18,0 

13A16 

Mineral  Creek 

4000 

5/1 

39 

16.7 

21.0 

13B07 

North  Fork  Jocko 

6330 

4/30 

112 

55.0 

58,1 

48,0* 

13B02 

Spotted  Bear  Mountain 

7000 

5/3 

31 

14,6 

16,5 

12.4* 

13A10 

Strawberry  Lake 

5600 

5/3 

103 

53.4 

53,6 

42,5* 

13B01 

Trinkus  Lake 

6100 

5/3 

104 

54o4 

55,2 

45  c  4* 

13B11 

Twin  Creeks 

3580 

5/3 

0 

0.0 

9,8 

1,4* 

13B05 

Upper  Holland  Lake 

7000 

5/3 

90 

45,5 

46,8 

39,0* 

-  9  - 

NOTE:    ALL  AVERAGES  BASED  ON  19U8-1962  {15  YEAR  PERIOD).        'ADJUSTED  AVERAGE 


SNOW  SURVEY  DATA 


AS  OF  MAY  1,  1965 

<  tncn* 

f                 CURRENT  DATA 

■  ■  ■  >, 

'  PAST 

RECORp 

SNOW  COURSE 

DATE 
OF 
SURVEY 

SN  OW 

DEPTH 

WATER 
CONTENT 

WATER 

COBTENT 

NO. 

NAME 

ELEVATION 

LAST  YEAR 

A  VP  R  if;  r 

CLARK 

FORK  RIVER 

13C13 

Black  Pine 

7100 

4/27 

48 

20.2 

17,8 

11c  8* 

12B10 

Copper  Creek 

5700 

4/26 

35 

15.6 

14.6 

12B11 

Cotter  Mine 

6250 

4/26 

53 

22.8 

18.5 

13B10 

Coyote  Hill 

4200 

4/30 

11 

5.0 

5.2 

2,3 

13C11 

Fred  Burr  Pass 

8000 

4/29 

91 

41.3 

30,6 

32,5* 

I^CIO 

Heart  Lake  Trail 

4800 

4/29 

38 

16.6 

15C01 

Hoodoo  Creek 

6200 

4/29 

114 

56.6 

55.2 

50,2* 

13C04 

Intergaard 

6450 

4/29 

24 

8,4 

9.0 

15B02 

Lookout 

5250 

4/27 

82 

36.6 

44.3 

36,4 

13C21 

Lubrecht  Forest  No. 

3 

5450 

5/2 

10 

3.4 

7.9 

3.6^ 

Lubrecht  Forest  No. 

4 

405U 

5/2 

0 

0,0 

1,2 

0,6* 

13C0S 

Lubrecht  Forest  No, 

6 

4040 

5/2 

0 

0.0 

0,0 

o,i-» 

13C12 

Red  Lion 

7100 

4/29 

61 

26,2 

18.2 

19,6* 

13CC3 

Skalkaho  Suiamit 

7260 

4/27 

82 

38,4 

29,0 

26.7* 

13C02 

Slide  Rock  Mountain 

7100 

4/28 

50 

22.3 

21.3 

14.7* 

13C18 

Spring  Gulch 

6000 

5/2 

7 

3.0 

11.0 

3.1* 

13C07 

Storm  Lake 

7780 

4/29 

49 

20.8 

16,8 

17,0* 

13C01 

Stuart  Mountain 

7400 

5/2 

86 

38.4 

36,2 

30.4* 

1^01 

TV  Mountain 

6800 

5/1 

53 

23.2 

22,6 

20  0  3* 

BITTERROOT  RIVER 

13C16 

Ambrose 

648O 

4/28 

38 

15  4 

16  5 

11.0* 

13D02 

Gibbons  Pass 

7100 

4/30 

61 

2Q  2 

26  7 

23  1 

UC05 

Lolo  Pass 

5230 

4/27 

74 

34.8 

40,8 

31  08* 

UC07 

Lost  Horse 

5940 

4/27 

82 

37.3 

43.6 

34  ol* 

L4D02 

Nez  Perce  Camp 

5580 

4/26 

36 

15.7 

20,0 

9.7 

1^01 

Nez  Perce  Pass 

6570 

4/26 

45 

19.8 

22,6 

13..3 

13D22 

Saddle  Mountain 

7940 

4/30 

71 

33.3 

UC08 

Twin  Lakes 

6510 

4/27 

108 

52.2 

54o9 

46,6* 

-  10  - 

NOTE:    ALL  AVERAGES  BASED  ON  19U8-1962  (15  YEAR  PERIOD).        'ADJUSTED  AVERAGE 


SNOW  SURVEY  DATA 

AS  OF   MAY  1,  1965 


CURRENT  DATA 


v 


tlnetitt ) 


PAST  RECORD 


SNOW  COURSE 


NO. 


NAME 


ELEVATION 


DATE 
OF 
SURVEY 


SNOW 

DEPTH 


WATER 
CONTENT 


WATER  CONTENT 


LAST  TEAR  I  AVERAGE 


BEAVERHEAD  RIVER 


MISSOURI  RIVER  BASIN 


13B10 

Bloody  Dick 

7600 

V28 

37 

15.2 

12.3 

12D04 

Carter  Creek 

74.00 

5/4 

13E22 

Dad  Creek  Lake 

8^00 

57 

23.2 

13D15 

Elk  Horn  Springs 

7800 

4/29 

38 

15.1 

9.6 

8.4* 

13D09 

Gold  Stone 

8100 

4/28 

56 

22,7 

16.8 

11EC4 

Lakeview  Canyon 

6930 

4/29 

44 

19.2 

12,1 

9o5* 

11E03 

Lakeview  Ridge 

luoo 

4/29 

38 

16.7 

10,1 

7.3* 

12E01 

White  Pine  Ridge 

8850 

4/27 

23 

7.9 

8.1 

RUBY  RIVER 

11D08 

Clover  Meadow 

8600 

4/27 

60 

24.0 

19.8 

12E07 

Divide 

7900 

4/27 

38 

14.7 

12.0 

12E06 

Notch 

8500 

4/27 

58 

21.2 

16,9 

BIG  HOLE  RIVER 


13D20 

Abundance  Lake 

8800 

4/27 

77 

32,2 

21,4 

13D19 

Darkhorse  Lake 

8600 

4/27 

97 

41.0 

27.7 

13D21 

Foolhen 

8280 

4/27 

67 

27.3 

18.8 

13D08 

Jahnke  Creek 

7340 

4/28 

24 

10,0 

8.6 

JEFFERSON  RIVER 


12C07 

Berry  Meadow 

7300 

4/29 

24 

9.1 

9.4 

12D01 

Pipestone  Pass 

7200 

4/30 

14 

4.9 

6.7 

4.4* 

MADISON 

RIVER 

IIEO9 

Big  Springs 

6500 

4/29 

42 

21.0 

18,7 

11D07 

Call  Road 

8O5O 

4/27 

45 

15.9 

14.2 

11D06 

Crockett  Lake 

8400 

4/27 

44 

15.5 

13.3 

11D12 

Foiir  Mile 

6900 

4/27 

28 

10,6 

IIEO5 

Hebgen  Dam 

6550 

4/27 

24 

10.8 

10,3 

4.8 

IIEIO 

Island  Park 

6315 

4/29 

27 

11.9 

10.1 

llDll 

Lower  Twin 

7900 

4/27 

76 

31.2 

10E02 

Norris  Basin 

7500 

5/3 

24 

10,1 

13.2 

5.5* 

11E21 

Potomageton  Park 

7150 

4/30 

34 

17.4 

11E20 

Sentinel  Creek 

8300 

4/30 

79 

37.2 

11E08 

Valley  View 

6500 

4/29 

39 

18.6 

16.1 

11E07 

West  Yellowstone 

6700 

4/28 

27 

11.5 

8,3 

5.6 

-  11  - 

NOTE:    ALL  AVERAGES  BASED  ON  19U8-1962  (15  YEAR  PERIOD).        'ADJUSTED  AVERAGE 


SNOW  SURVEY  DATA 

AS   OF   MAI  1,  1965 

  <  tncn«>  ) 


f                  CURRENT  DATA 

>^ 

[          PAST  RECORD  ] 

SNOW  COURSE 

DATE 
OF 
SURVEY 

SNOW 

DEPTH 

WATER 
CONTENT 

WATER  CONTENT 

NO. 

NAME 

ELEVATION 

LAST  YEAR 

AVERAGE 

GALLATIN  RIVER 


lODU 

Arch  Falls 

7350 

5/1 

44 

16.8 

15.5 

- 

11DC9 

Bear  Basin 

8150 

4/30 

64 

27.9 

25.2 

- 

10D15 

Bridger  Bowl 

7250 

4/29 

77 

35.2 

- 

- 

lODO^ 

Devil's  Slide 

8100 

5/1 

77 

32.0 

27,0 

24o9 

10D03 

Hood  Meadow 

6600 

5/1 

27 

10.0 

12.1 

6,6 

IIDIO 

Little  Park 

74.00 

V30 

50 

19.0 

19.4 

IIEO6 

Twenty-One  Mile 

7150 

4/2tt 

55 

J-0 , 0 

1  J  Q 

MISSOURI  RIVER  (Main  Stem) 

llCOl 

Boulder  Mountain 

7950 

4/27 

64 

23.4 

- 

- 

12C05 

Chessman  Reservoir 

6200 

4/28 

8 

2,2 

7,4 

2.9 

10C07 

Elk  Peak 

8000 

4/28 

67 

26.8 

21.2 

- 

10C02 

Grasshopper 

7000 

4/28 

21 

7.4 

8,6 

- 

lOCOl 

Kings  Hill 

7500 

4/28 

52 

18.4 

18.8 

13o8 

12C01 

Stemple  Pass 

6600 

4/27 

43 

14.2 

14.2 

9.8 

12C02 

Ten  Mile  Lower 

6600 

4/28 

20 

6.8 

9.1 

4.1 

12C03 

Ten  Mile  Middle 

OoUU 

i^,/  (Co 

4-L 

Q  Q 
7  «  7 

12C04 

Ten  Mile  Upper 

8000 

4/28 

53 

21.0 

19.0 

14.2 

SUN-TETON-MARIAS  RIVERS 

13A15 

Badger  Pass 

6900 

5/3 

106 

50.0 

46,4 

12B06 

Cabin  Creek 

5200 

5/3 

0 

0.0 

0,0 

12B09 

Five  Bull 

5700 

4/27 

24 

9.0 

6.6 

12A01 

Freight  Creek 

6000 

4/26 

52 

23.6 

19.6 

12B07 

Goat  Mountain 

7000 

4/30 

42 

16.0 

12,6 

10,3 

12BC1 

West  Fork 

6000 

4/26 

52 

23.2 

18.3 

12B04 

Wrong  Creek 

5700 

5/3 

28 

14.1 

17.4 

12B03 

Wrong  Ridge 

6800 

5/3 

59 

30.9 

25.6 

JUDITH 

RIVER 

10CC6 

Spur  Park 

8000 

4/29 

74 

29.7 

27,2 

-  12  - 

NOTE:    ALL  AVERAGES  BASED  OH  i948-1962  (15  YEAR  PERIOD).        'ADJUSTED  AVERAGE 


SNOW  SURVEY  DATA 

AS  OF   MAY  1,  1965 
/  


CURRENT  DATA 


V 


( t  ncn>t ) 


PAST  RECORD, 


NO. 


SNOW  COURSE 


lAME 


ELEVATIOI 


DATE 
OF 
SURVEY 


SNOW 

DEPTH 


WATER 
CONTENT 


WATER  CONTENT 


LAST  YEAR 


AVERAGE 


SASKATCHEWAN  RIVER 


13A03 

Iceberg  Lake  No,  3 

$600 

5A 

69 

34.8 

39,4 

29.6 

13A1^ 

Josephine  Lower  No.  9 

4900 

5/3 

46 

19.6 

19.3 

17.9* 

13A07 

Mount  Allen  No.  7 

5700 

3/3 

96 

45.6 

50.8 

49.2 

13A06 

Piegan  Pass  No.  6 

5500 

5/3 

86 

43.3 

45.2 

41.3 

13A08 

Ptarmigan  No.  8 

5800 

5/4 

92 

46.8 

46.6 

40.3 

UPPER  YELLOWSTONE  RIVER 


10C05 

Bald  Ridge 

7500 

4/28 

46 

18.0 

9D01 

Camp  Senia 

7890 

5/3 

33 

10.8 

15.0 

9.3* 

IOEO3 

Canyon 

7750 

4/30 

53 

24.7 

16.0 

13.5* 

IOEO6 

East  Entrance 

7000 

5/2 

11 

2.7 

4.7 

3.6* 

9D05 

Grizzly  Peak 

8400 

4/29 

68 

23.8 

24.8 

IODO6 

Independence 

8000 

4/26 

64 

27.0 

18.8 

17.7* 

IOEO4 

Lake  Camp 

7850 

4/29 

36 

13.4 

7,0 

7.2* 

9E01 

Lodgepole 

8200 

4/29 

38 

12.1 

11.3 

10.7* 

lOEOl 

Lupine  Creek 

7300 

5/3 

24 

8.2 

8.2 

7.4* 

10D12 

Monument  Peak 

9000 

4/26 

94 

37.3 

29.6 

26,4* 

10D07 

Northeast  Entrance 

7400 

5/1 

24 

10,2 

8,2 

6.2 

IOC  03 

Porcupine  R.  S. 

6500 

4/28 

33 

11.5 

lODlO 

Sacajavea 

6550 

4/29 

40 

17.2 

17.0 

10,8* 

10C08 

South  Fork  Shields 

8100 

4/28 

86 

36.4 

IOEO5 

Sylvan  Pass 

7100 

5/1 

40 

15.2 

11.1 

10.6* 

9D04 

Timberline  Creek 

8850 

5/3 

65 

25.2 

23.8 

160  7* 

-  13 

NOTE:    ALL  AVERAGES  BASED  ON  1948-1962  (15  YEAR  PERIOD). 


'ADJUSTED  AVERAGE 


SOIL  MOISTURE  DATA 


AS   OF    MAY  1,  1965 

/     SOIL  PROFILE     V    CURRENT  DATA 


( I nches) 


PAST  RECORD 


SOI L  MOISTURE  STATION 


NO. 


NAME 


ELEVATION 


DEPTH 


FIELD 
CAPAC ITY 


DATE 
OF 
SURVEY 


SOI  L 
MOISTURE 


LAST 
YEAR 


'AVERAGE 


COLUMBIA  RIVER  BASIN 


Kootenai 


15B15M 
14A10M 
15A02M 

Baree  Trail 
Murphy  Lake  R.  S. 
Raven  R.  S. 

3800 
3000 
3050 

^8 
IS 

IS 

7.5 
22,6 
23.0 

4/20 

5/3 

4/29 

6.7 
23.0 
22.0 

Flathead 
13A05M 

Desert  Mountain 
Marias  Pass 

pDUU 
5250 

C,  1 

54 

0,4 

6.5 

/  /on 
4/30 

9.D 
6.4 

5.4 

Clark  Fork 
13C15M 
13B19M 
13C02M 

Georgetown  Lake 
Seeley  Lake 
Skalkaho  Summit 

6450 
4030 

7260 

48 
48 
48 

9.0* 

11.9^ 
10.8 

4/29 

5/3 
4/27 

5.1 
12.0 
9.7 

4.5 
11.9 

Bitterroot 

13D18M 

14C05M 

Gibbons  Pass 
Lolo  Pass 

7100 
5250 

MISSOURI 

48 
48 

RIVER 

7,1 
10.6* 

BASIN 

4/30 
4/27 

7.9 
9.4 

6.1 
5.5 

Beaverhead 
11E13M 

Lakeview 

6700 

48 

15.3 

5/5 

16.5 

14.8 

Madison 
10D04M 

Red  Bluff 

-^800 

40 

4.7 

4/30 

2.6 

3.5 

Gallatin 

11D02M 

IIEO6M 

College  Site 
Twenty-One  Mile 

^856 
7150 

54 
48 

14.5 
8,8 

4/30 
4/28 

13.2 
3.6 

12.5 
3.6 

Missouri  Main  Stem 
lOCOlM           Kings  Hill 
12C08M           Stemple  Pass 

7^0 
6350 

48 
48 

11,8 
5.9 

4/29 
4/29 

7.8 
5.3 

8.2 
5,6 

Yellowstone 

lODllM 

10D07M 

Battle  Ridge 
Northeast  Entrance 

6020 
7350 

48 
48 

17.6* 
9.4 

4/29 
4/30 

16.6 
7.4 

14.3 
8.2 

•'AVERAGE  FOR  PERIOD  OF  RECORD  *Revised 
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RESERVOIR   STORAGE  DATA 

AS  OF    APRIL  30,  I965 


[lOOO  Acre  Feet) 


USEABLE  STORAGE 


BASIN 


RESERVOIR 


USEABLE 
CAPAC ITY 


TH  IS 
YEAR 


LAST 
YEAR 


AVERAGE 


COLUMBIA RIVER  BASIN 


Flathead 

Hungry  Horse 

3,-^8.0 

1,56a. 0 

2,003.0 

2,097.0** 

Flathead  Lake 

1,791.0 

1,132.0 

770.7 

968.0 

Camas  1/ 

4.5.2 

29.7 

22.3 

38,1 

Mission  Valley  2/ 

100.3 

51.0 

26.5 

Z.5  »1 

Clark  Fork 

Georgetown  Lake 

31.0 

22.0 

25.5 

21.2 

Noxon  Rapids 

334.6 

101.1 

Bitterroot 

Como 

34.9 

8.1 

'  •  -X. 

17.9 

Painted  Rocks 

31.7 

25.4 

22,0** 

MISSOURI  RIVER 

BASIN 

Beaverhead 

Clark  Canyon 

225.6 

108.5 

Lima 

84,0 

77. 3 

28.8 

50  0** 

Rubv 

Rubv 

38.8 

31  7** 

^X  0  1 

X  >— 4  ^  vJ  V_/  A  Jt 

Hebfen  Lake 

38Z.  8 

198  8 

224.,  6 

17Z.  8 

X-JXXXXX.  0      -LJC3, Xk. 

Al  0 

25  0 

38  6 

3Z.  9 

Gfl  1 1  a  ti  i  n 

Middl p  HtppV 

8  0 

Z.  1 

5  0 

z  6** 

Mi  <^  q  mi"p  1 

X  1     0  0  W  LU.  a. 

n^^nvnn  T^pttv 

vClXX  V  WXX     X.           X  Jr 

2  OZ."^  0 

1  589  0 

1   7Z-1  0 

1  577 

T-T^mciPT*  TTpIpdo 

fi3  n 

50  T 

Tifllcp  HpI  PDP 

XJdXVv^  XX^JLwXXd 

10  z. 

9  2 

10  9 

xw  0  y 

6.6 

Hn"I  tiPT  T.;?Vp 

81  Q 

6Q  0 

66  2 

61  8 

VJX  0  0 

Smith  R 1 VPT* 

10  7 

XW  e  1 

11  A 

9  0 

8  3** 

ApItI  pv  TiflVp 

'5  8 

2,8 

3  9 

Joy 

Xy  ULX  CLXXVU. 

7  0 

7  0 

5*6 

5  9 

M^5Tt  in??dfl  1  p 

23„1 

10.6 

8.1 

^-^  •  _x. 

10.6 

Defldman ' s  Basin 

72,2 

59.2 

59.2 

4.5.1** 

Fort  Peck 

19  /.lO  0 

15  950«0 

11  920  0 

11  128  6 

Sion 

Gibson 

105.0 

58.8 

22a 

65.7 

Willow  Creek 

32.3 

19.5 

21.5 

22.5 

Pishkun 

32o0 

21.1 

17.0 

23.5 

Marias 

Lower  Two  Medicine 

16.6 

2.2 

0,8 

Four  Horns 

19.2 

13. ^ 

10.8 

Swift 

30.0 

14.1 

26,7 

Lake  Frances 

112.0 

37.2 

95.8 

Tiber 

1,313.0 

815.5 

632.9 

656.3** 

Milk 

Fresno 

127.2 

134.9 

58.4 

108.1 

Nelson 

66.8 

40.3 

26.9 

39.8 

Lake  Sherburne 

66.1 

28.7 

24,8 

Yellowstone 

Mystic  Lake 

20.8 

1.6 

3.5 

2,8 

Tongue  River 

68.0 

40.5 

20.4 

Cooney 

27.5 

11.2 

23.0 

15.0** 

1/  Sum  of  four 

small  reservoirs  on 

west  side  of 

Flathead  Lake, 

2/  Sum  of  eight  small  reservoirs  in  Mission  Valley  not  including  Jocko  Lake, 
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MOTE:    ALL  AVERAGES  BASED  OM  1948-1962  {15  YEAR  PERIOD).       "AVERAGE  FOR  PERIOD  OF  RECORD 


Agencies  Cooperating  in  Collecting  Data 
Contained  in  this  Bulletin 


U.S.  Forest  Service 

Region  I,  Missoula,  Montana 

U.S.  Geological  Survey 
Helena,  Montana 

U.  S.  Army  Corps  of  Engineers 
Portland,  Oregon 
Seattle,  Washington 
Omaha,  Nebraska 

U.S.  Indian  Irrigation  Service 
St.  Ignatius,  Montana 

U.  S.  Weather  Bureau 
Helena,  Montana 

U.  S.  Bureau  of  Sports  Fisheries 
and  Wildlife 

Red  Rock  Lakes  Refuge 

Monida,  Montana 

U.S.  Bureau  of  Reclamation 
Billings,  Montana 
Boise,  Idaho 

Montana  Power  Company 
Butte,  Montana 

Agricultural  Experiment  Station 
North  Montana  Branch  Station 
Havre,  Montana 

State  Water  Conservation  Board 
Helena,  Montana 


Montana  Experiment  Station 
Montana  State  College 
Bozeman,  Montana 

Bonneville  Power  Administration 
Portland,  Oregon 

Montana  State  University 
School  of  Forestry 
Missoula,  Montana 

Soil  Conservation  Service 
Montana,  Wyoming,  Idaho 

Soil  and  Water  Conservation  DIstr 
Montana  Counties 

Johnson  Flying  Service,  Inc. 
Missoula,  Montana 

Water  Rights  Branch,  Dept. 
of  Lands  and  Forests 

Victoria,  British  Columbia 

Department  of  Northern  Affairs 
and  National  Resources 
Calgary,  Alberta 

State  Engineer 

Helena,  Montana 


National  Park  Service 

Yellowstone  National  Park 
Glacier  National  Park 


QUankna  V 

SNOW  HARVEST 


SCENIC  SNOW-FED  ROCK  CREEK,  SOUTH  OF 
RED  LODGE,  NOTED  FOR  BOTH  IRRIGATION 
AND    F  I  SH  I  NG  .  i  i  -306 


COOPERATIVE 

FEDERAL^STATE  - PRIVATE 

SNOW  SURVEYS  AND 
WATER  SUPPLY  FORECASTS 


USDA-SCS-PORTLAND.  0RE6.  1»»5 


M-4388 


INTO  MOUNTAIN  SNOW 
PACK  AREAS  SURVEY- 
ORS TRAVEL  BY  RADIO 
EQU  I  PPED  OVERSNOW 
VEHICLES  I  1  -  94-13  -4 

 OR    AFOOT  ON 

SNOWSHOES  OR 
SKIS. 


SNOW  SURVEYORS  CHECKING  SNOW  DEPTH  AND 
TAKING  SAMPLE.  SCALE  ON  SKI  POLE  WILL  WEIGH 
WATER    CONTENT    OF    SNOW.  ss4-ii 


SNOW  SURVEYS 

Montana's  annual  snow  harvest  is 
worth  much  --  even  in  terms  of  money. 
Considered  by  many  a  hindrance  to 
travel,  a  menace  to  man  and  animal  or 
a  delightful  medium  for  fun  --  such  as 
skiing  --  snow  is  actually  a  major 
factor  in  Montana's  economy. 

Most  water  in  the  West  has  its  beginning 
as  a  snowflake  falling  gently  on  a  timbered 
watershed.  It  matures  into  a  droplet  and 
with  other  droplets  may  be  used  to  generate 
electricity,  irrigate  crops,  quench  thirst, 
drive  industry,  provide  habitat  for  fish, 
produce  lumber  or  become  part  of  a  wilder- 
ness lake. 

The  supply  of  water  varies  year  to 
year,  depending  on  how  much  snow 
accumulates  in  higher  elevations  -- 
how  great  the  winter  snowpack  becomes. 

Each  winter  month,  pairs  of  snow  survey- 
ors travel  deep  into  mountain  snowpack  areas 
to  measure  snow  accumulation  at  locations 
called  "snow  courses."  With  specially  built 
aluminum  tubes,  they  measure  snow  depth  and 
remove  a  core  of  snow  which  is  weighed  to 
determine  how  much  water  it  contains .  Each 
such  snow  course  usually  has  10  sampling 
stations .  Snow  depth  and  snow  water  equi- 
valent (water  content)  are  averaged  and  this 
is  reported  as  the  measurement  for  the  course. 

The  U.S.  Department  of  Agriculture 
Soil  Conservation  Service  has  the 
responsibility  for  coordinating  snow 
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GOOD  SOIL  AND  WATER  MANAGEMENT  BASED 
ON  RELIABLE  FORECASTS  ARE  EXEMPLI- 
FIED   BY    THIS    SUN    RIVER    FARM.  11-3066-4 

SNOW  SURVEY  -  BASED  WATER  FORECASTS  AID 
PLANNING  AND  OPERATION  OF  RESERVOIRS  SUCH 
AS    THIS    ON    LOWER    WILLOW    CREEK.  11-7801-4 


surveys  in  Montana.  Assisting,  either  through 
funds  or  services  are  the  Montana  Agri- 
cultural Experiment  Station,  U.S.  Forest 
Service,  U.S.  Geological  Survey,  U.S.  Indian 
Irrigation  Service  ,  U.  S.  Bureau  of  Sport 
Fisheries  and  Wildlife,  U.S.  National 
Park  Service,  Montana  Power  Company, 
State  Water  Conservation  Board, 
Montana  State  University  School  of 
Forestry  and  other  private  and  public 
organizations . 

POWER  FROM  A  MIGHTY  RIVER  IS  MORE  PREDIC- 
TABLE AND  MANAGEABLE  THROUGH  SNOW  SURVEYS. 
HUNGRY     HORSE     DAM,    FLATHEAD  RIVER. 


200  400  600 

APRIL-SEPTEMBER  RUNOFF  ( I.OOO's  ACRE-FEET  ) 

MEASUREMENTS  OVER  SEVERAL  YEARS  PRO- 
VIDE  DATA  WHICH  CAN  BE  PLOTTED  ON 
GRAPH  FROM  WHICH  SEASONAL  RUNOFF  CAN 
BE  PREDICTED. 


STREAMFLOW  FORECASTS 

Snow  survey  data  are  used  to  fore- 
cast streamflow  --  70  to  80  per  cent 
of  the  spring  and  summer  runoff  via 
mountain  streams  comes  from  snow  melt. 
By  consulting  previous  snow  survey  and 
streamflow  records,  trained  personnel 
can  make  reliable  estimates  of  a  com- 
ing runoff  as  much  as  six  months  in 
advance.  Measurements  of  soil  moisture 
under  the  snowpack  and  subsequent 
precipitation  add  to  accuracy  of  these 
predictions.  Generally  a  forecast 
equation  is  developed  by  statistical 
methods  for  analyzing  various  types  of 
data . 

This  information  along  with  snow  survey, 
soil  moisture  and  reservoir  storage  data 
is  published  in  water  supply  outlook  reports 
and  bulletins  and  mailed  to  water  users  and 
others  interested  in  water  supply. 

Reports  covering  the  entire  state 
of  Montana  are  published  near  the 
first  of  each  month,  January  through 
June.  Watershed  reports  covering 
smaller  areas  are  published  March  1, 
April  1  and  May  1. 

Reliable  forecasts  of  spring  and  summer 
runoff  help  many  Montanans  dir  ectly  and 
almost  everyone  indirect ly .  Reservoirs, 
whether  for  irrigation,  power,  flood  control 
or  multipurpose,  operated  on  the  basis  of 
water  supply  forecasts,  can  bring  about 
maximum  use  of  both  stored  and  runoff  water 
volumes.  Farmers  can  determine ,  beforehand, 
which  crop  plantings  are  most  suitable  for 
the  water  supply  available.  Transpor  tation 
companies  can  anticipate  production  from 
irr  igated  lands  --  and  hence  the  transpor  t- 
ation  requirements .  Others,  including  agri- 
cultural loan  firms  and  agencies ,  municipal 
water  supply  agencies  and  power  generating 
companies  or  distr  icts  can  plan  operat  ions 
to  fit  the  expected  supply  of  water. 

Of  all  natural  resources  in  Montana, 
water  is  one  of  the  most  valuable  -- 
and  the  snowpack  is  major  source  of 
that  water.  Snow  surveys  provide  in- 
valuable advance  information  on  each 
year's  potential  supply. 


Current   information  on  snow  survey  and 
water  supply  forecasting  is  available  from 
the  Snow  Survey  Supervisor ,  Box  855,  Bozeman, 
Montana. 


